A microstrip patch antenna fed by a coaxial probe and reactively loaded by a open circuited microstrip line has been used previously to produce circular polarization [l] and also as a building block for a series fed microstrip patch array [2]. Rectangular and circular patch antennas loaded with a microstrip stub were previously analyzed using the generalized Thevenin theorem [2,3]. In the Thevenin theorem approach, the mutual coupling between the patch current and the surface current on the stub was not taken into account. Also, the Thevenin theorem approach neglects continuity of current at the patch-stub junction. The approach in this present paper includes the coupling between the patch and stub currents as well as continuity at the patch-stub junction.
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The input impedance for a stub loaded microstrip patch is calculated by the general planar dielectric dyadic Green's function approach in the spectral domain, as was initiated much earlier [4] and has been extensively expanded upon and utilized successfully throughout the literature for microstrip antenna configurations. Using the spectral domain dyadic Green's function derived earlier [5] with the electric field integral equation (EFIE), the problem is formulated by using entire domain basis functions to represent the surface current densities on the patch, the loading stub and the attachment mode at the junction. Galerkin's procedure is used to reduce the EFIE to a matrix equation, which is then solved to obtain the amplitudes of the surface currents. These surface currents are then used for calculating the input impedance of stub loaded rectangular and circular microstrip patches. Numerical results are compared with measured results and with previous results calculated by the Thevenin's theorem approach. Figure 1 shows the geometry of a stub loaded rectangular microstrip patch antennas. The patch is fed by a coaxial probe and loaded with a narrow strip, open on one end. The surface currents on the rectangular patch are expressed by the superposition of x-and g-directed currents as: z -d ) and
The surface current on the stub is expressed as: having dimensions W, = 5.55cm, W = 6.9cm etched on a substrate of relative permittivity E = 2.5 -j0.0025 and thickness d = z' = 0.079cm was considered. The patch was assumed to be excited by a coaxial probe ( diameter d -0.lcm ) located at x, = 0.07cm and y , = 3.45cm. Also it was assumed that the reclangular patch was loaded at xst = 5.55cm and y S t = 3.45cm with a microstrip stub of WSt = 0.05cm and length Lst . First the input impedance of the unloaded patch was computed using the present theory as a function of frequency. The normalized input impedance at the resonant frequency, 1.676 GHz was found to be (3. 
